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nolv Jmirf^' *T a C i , nve " tion f " tures a P urifled Polypeptide having an epitope of an antigenic polypeptide of FIV The 
K y ,W P « I I g y T 0S ' :d 0 \ an ^y^- B y antigenic polypeptide is meant a polypeptide which is able to raisV wJh 
he a,d of an adjuvant ,f necessary) an antibody response in cats. The polypeptide may be a polypeptide fraem nt of a leas 5 

> p^ude, for example by enzymatic d.gest.on of a naturally occurring polypeptide, or may be produced by isolation or svnfhes is 

o a gene encod.ng a desired polypeptide and expression of that polypeptide Vrithin a desired expressio system for 

bactenal, yeast, or mammalian expression system. =>y«cm, ior example, a 



BEST AVAILABLE COPY 





DESIGNATIONS OF "DE n 

Until further notice, any designation of "DE* in any international application 
whose international filing date is prior to October 3, 1990. shall have effect in the 
territory of the Federal Republic of Germany with the exception of the territory of the 
former German Democratic Republic. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes u^ed to identify States party to the PCI un the front pages of pamphlets publishing international 
applications under the PCI*. 



AT 


AunUu 


ES 


Spain 


MC 


Monaco 


All 


,Austrjltj 


Fi 


Finland 


MC 


Madagascar 


8B 




FR 


France 


ML 


Mali 


BE 


Bel^'um 


CA 


(iahon 


MR 


Mauritania 


BF 


Burkina Kjj^j 


CB 


United Kingdom 


MW 


Malawi 


BC 


Bulguru 


CR 




NL 


Netherlands 


BJ 


Benin 


HV 


Hungry 


NO 


Norway 


BR 


Brazil 


IT 


July 


RO 


Romania 


CA 




JP 


Japan 


SD 


Sudan 


CF 


(Icnirjl African Kci>uhhL 


KP 


Democrat*. PtuplL'k Republic 


SE 


Sweden 


CC 






of Korea 


SN 


Senegal 


CH 


Switzerland 


KR 


Kepuhht K>( kufLJ 


SU 


Soviet Union 


CM 


(^rncfuon 


LI 


1. tec hie nit cm 


TO 


Chad 


OE 


Germany. Federal Kepuhlic of 


LK 


Sri I .tnk j 


TC 


Togo 


UK 


Dvnmurk 


LU 


I uiemhuutg 


US 


United Stale* of Am 



WO 90/13373 ^ w PCT/US90/02338 



POLYPEPTIDES OF FELINE 
T-CELL LYMFHOTROFIC LENT I VIRUS 
Bacicerour.d cf the Invention 

This application is a .cent inuation-in-ca-t o-' 
O- Connor et al . . Application Serial No. 348 . 784~ f i i e / 
1989 entitled Polypeptides of Feline T-CeU 
Lynphctrophic Lentivirus which is a continuation-^- Da ~ 
of O'Connor et al . . Application Serial No. 293.906 
fUec January 5, 1989. entitled "Monoclonal Antibody 
to reline-r-Lyir.photropic Lentivirus". v^-> ; s a 
continuation-in-part cf O'Connor et al . . Application 
Serial N= . 279.989, filed Deceae: 5. 1983. \- - ^ 
^Monoclonal Antibodies to Feiine-T-Lymtncrrocic 
Lentivirus". the whole of which ( including drav<«~ s) a - 
heresy incorporated by reference herein. 

This invention relates to Purification c * 
Polypeptides from feline T-cell Inotropic lentivirus 

~V is a retrovirus originally isolated from 
which exhibit an AIDS-li ke syndrome, 'pederson e^ 
al-. 235 Science 790. 1987. Tne virus beicncs to th« " 
same ,:ou? as the human immunodeficiency virus (Ht V ) 
the causative agent cf human AIDS . Pederson et a' 
describe detection of antibody to FIV by an 
^fluorescent assay, and by Western blots, using 
^ S b;:r^7 by "^"^ - -roe. gradients in 
c .,_„ - Js - e -- s - although ar.iige-ic 

- ths - --*•« 

w-e e...a, lve: y said „ c=rr«pcr.d ,o the n, a -r co-» 
.. p« a. = P , 9: , rs:r ?ro;eir .. ■ - 
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e.-.dcr.uc lease protein. p32. =£ HIV. 

Pederson et ai.. U.S. Patent Application Fi'e- 
Aucus t ' M* entitled - Fe U M I- Ly ,. ?ho , roDic l " e " 

":: : ; V:rUS " <WhiCh iS »« to be prior art to 

: P5l r" i0n> «» results presented 

by ecerson et al-. . supjra. ar.d states that Western 
blctt.no of FIV infeored eel: lysates yielded rcajor 
Ptote.n bands at approximately 22-2* kD, usually about 

us^aij.y aoout 32 kD. 

. Suj ^a~Y £l Hie Invention 

Bu -<~ a „ flrSC £S?eC_ - che ir.ver.-cr. features a 

Fu.--.ec_ pc,vpec.ide having an epitope of an an: ice— 

:;^l;:" sylated - 3y pciypep-a d e i; , e ;.n, r 

;:::; ;; ld : waich is abie - the aid cf tt 

C " nece ^ary) a .n antibody response in cars 

-he polypeptide mav be a do " vn^-i ri* * 

lja3t _ - * Po-ypep.ide rragment of at 

20 c l ° 3;nin0 aCids ' cr a Polypeptide naturallv 

: ::;;;// n FIVpa - ici -- ^ fragmer . r may ; e 

C 3 — ^™;i„ 5 polypeptide, for. 

,=^;!:J; en2y " £tl= di?S£ — " * rurally occurrinc 
° e ' " m3y be =y isolation or 

ex^esI-lVV 6nCOdin5 3 d6Sired Polypeptide and 

exp. on of tnar poiype? .^ de witMn a desired 

ex r .essaon system, for exa-v,P = v 

kalian expression s^ 8 ' * or 

■» antigenLti:^:^^ ' ™^ S ^ «f 

3 <> steci— / -~" SUCn £n e — °- D * is recognized 



specif ica'^y ^ v > • - " s recogni: 

y * "■°"= = - = -£. antibocv to a- a —p— 
?=-y?ertide o- -- V " a.._ r en_c 



3v purified is rea -no - • 

separated from ctre- c *' ' * ----e_— e. .s 

c --- -~~pcr.er.t3 v:th vr- c ^ 

natura.ly occurs, for exa—P r- v « • 

e.<=....__.e. .-.V ?Ciyr err ides. 
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Preferably, the polypeptide is sufficiently sure -c 
permit its use to prepare a rr.onocionai antibodv to th* 
polypeptide, and ever, more preferably, pure er.ouch to 
aliow the amino acid sequence of the oolvreotide'to be 
determined by standard procedure. Generally, the 
punned polypeptide is biologically active in tha- * z 
is suitaole for preparation cf a monoclonal antibodv o- 
is suitable fcr detection of natural lv-occurrinc 
antibodies within the serum of a cat . ' 

It. preferred embodiments, the =u- 4 *^d 
polypeptide has at least 75* amine acid" hemoiocv to a 
polypeptide fragment cf at least 20 amino acids" obtain^ 
-rem an .-.V cac or env polypeptide, most preferably ch* 
purified polypeptide includes an amino acid secuer.ee 
Raving at least 75* homology to a whole cf a cac ~ -v 
polypeptide, even mere preferably, the surified 
Polypeptide is an entire oao cr env amino acid 
: sequence. Examples of cac and env polypeptides ir.ciud* 
P10, ?13, P 26. g P 40. cploo. and g?l30. 

In a second aspect, the invention features a 
metr.ed for detecting an antibody to FIV within "a samole' 
including the steps cf providing a purified ocivcettldo ' 
as described above, and contacting that oolyoect'ide ~ 
uncer conditions suitable to allow an " * _ " 
antibody/pclypeptide complex to form between antibodies 

taS S£r * ls ^ ?«ified polypeptide, and 

detecting the formation of such complexes: The presence 
o. a._ccoy/pcivpeptide complexes is indicate c* 
antioody to FIV present within the sample. 

-'.1 a third aspect, the invention features a 
purified nucleic acid :- C ;-^- - = 0 . . 

c - c — Ciec::;= sequence 



having at least 90* heme 1 

V particle. By- 
acid is substantially 



■==y vith a 50 nucleotide 
sequence naturally occur nnc i- £ - - 

purified is meant that the nude" " 
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separated away frc- ail cf the components w£rh which it 
naturally occurs, e.g., polypeptides and other nuclei/ 
acics. Preferably, zhe nucleic acid is completely 
separated from such components: and is a oure so'u-on 
cf nucleic acid, or is held within a cell in which it 

does not naturally occ- e «- = k, 

- occ — ' e -S- a bacteria^ cell, anothe- 

viral particle or a non-feline eu:.iryotic cell. Bv 90* 
homology is meant that the nucleotide sequence <s " 
icenticai^at at least 45 cf the 50 nucleotides. 

Ir. preferred embodiments . tne nucleic acid 

encodes a noi vt>ettid° * - c • - = r, 

--c c an epitope c: an 

antigenic roivDer: ; -?o - - v-.r a _ 

- e 'r-> an epitope of a caa 

cr er.v tcl vrrert ide ~ - m„__ - . ■. 

- --v. Most prererao.v the nuclei - 

acid is carried in an expression vector and can be " " 

exrressed in a bac- = ' ; ai - 

3ac "" ia!l --nc £i cr ctner eucaryctic 
ce — e.g., -a mammalian ceil. 



-n a related aspect the invention features 

puritiec polypeptide including ten or more conticuous 

am.nc acics taxen from zhe sequence (using standard 
- s -- e:s ~° represent amine acids) 

-n U •^-.-----'-u-n- iJ ---R-n_s-H or 
r - . --T-V-N-G-V-P-0- V-V-A-L-D-?- v-M_ V _ s c - 

S-V-Q-S-R-G-Q-C-P-V-.-.-F-N. 

Applicants have provided polypeptides suitable 
for specific detection of FIV antibodies and thus have 
allowed accurate detection of infection with Fr V 
Applicants have also provided polypeptides useful -or 
procuctior. of vaccines to prevent diseas- caused bv r IV 
meats. - * 

Other features a- advantages cf the :nven;:or 
wi_. oe arcar t — o~ --o . . " 

cw.r.r aescripticr. cf the 

— --c.ti the claims . 



e .Tier.t tne reef. 
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De 5 cr:rticn cf the Preferred Zr~cdin,ents 
The drawings will first briefly be described 



r ig. 1 is a photograph cf the major virai 
tssoci. ad proteins cf FIV identified by oolvacrvlamide 
gel electrophoresis (PA6Z) and stained with Coam'assie 
Blue R250 (lane A); molecular weight standards are shown 
ir. lane 3; 

Fig. 2 is a photograph cf a Western inmunoblct 
analyse of antibodies to FIV found in serur, from cats 
identified as positive by an EL ISA assay for FIV 
a.r.ti bodies ; 

3 is a graphical representation of s' — 'cri 
cr FIV polypeptides curing H?LC purification: 

Fig. 4 is a photograph cf an SDS-col vacrv' a-<~ = 
after electrophoresis and staining with silver. 

showinr cu- : -v ~ r V 5.; n „ c _ , 

. -y va._ous r.v polypeptides; and 

Fig. 5 is the nucleic acid secuence a-d 
coresponding amino acid sequence, of various cor-^s ~- 
cioned FIV nucleic acid. 
Ar.tioer.ic FIV Polypeptides 

FIV polypeptide antioens usefu' ; - -- is 
invention are generally described above, "p'ci vertices 
use:ul m this invention may be purified from v- US 
isolated as described below £r .d fragments cf the 
purified polypeptides isolated by enzymatic tr«a-m— o~ 
.ctner standard procedures. Further, the colvo^-des 
may be synthesized by standard in v^tro exrressio'r 

systems in which DN".-. enccdinc *«- -he --u r>„- 

_ — _ ne . _v poivoect ; d» - <; 

cicr.ed and o-,--- c _ c _- . ■„ = '* " " " 

• * c — yeast, or mammalian 

ce.i excressic- e V c-=- s .._„ . 

20 0 " . "* — " ,c - / ce -seated and 

expresses as described below, "he rolv**— d ~ - 

/ c.e.T.ica. nte-r.oci£. for 

example, the rclvre—--^ co — e --e 

- - - w t s • £r:cus 7 1 V 
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polypeptides given below can be synthesized.. In the 
following example Fiv polypeptides were obtained 
directly from Fiv-infected cells and took the form of 
polypeptides r.sturally occurring in an FIV virus 
particle. This example is not limiting to the present 
invention, and those skilled in the art will recognize 
the many alternative methods for obtaining polypeptides 
of this invention. The polypeptides are referred to 
according to molecular weight, thus a polypeptide of 
301O is termed p30, and a glycoprotein of this weight is 
termed cd3 0 . 

Master seed virus producing cultures were 
obtained in the fcrm of a continuous feline cell line 
infected with FIV isolate 32427 (CRFK-FIV or Petaiuma 
strain) frcm Dr. Nei is Pederson (university cf 
Califcmia, Davis. California). The parent ceil line is 
Crar.del 1 feline kidney cell persistently infected with 
--IV. The cell line was deposited with the American Tvoe 
Culture Collection on July 13. 1988 and assigned the *" 
number CRL9761. Applicants and their assignees 
acknowledge their responsibility to reciace this culture 
should it die before the end c: the term of a oatent 
issued hereon. 5 years after the last reauest for a 
culture, or 30 years. T.icnever is the longer, and its 
responsibility to notify the depository of the issuance 
of such a patent, at which time the deoosit will be 
made irrevocably available to the public. Until that 
time the deposit will be made available to the 
Commissioner cf Patents under the terms of 37 c.F.R. 
Sl-14 and 35 U.S.C. 5112. 

Other virus cultures C£ - ze -beamed as 
described by both Pederscn et al. references, suora. or 
by Karbcur et al.. 122 The Veterinary Record 84. 1988. 
Seed stocks of virus producing cell cultures were 
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cotamed by freeze-downs cf FIV-infected maste- s-e' 
cell cultures following at leas - l9 oos _ infoc _< on 
passages in culture. Additional seed stocks' of vims 
producing cultures were obtained by either in£e=-<on cf 
tne continuous feline cell culture wi-.h FIV maste- seed 

virus or by single cell microweU c ion ; rc n -- h^-, i 

. coning o_ higa level 

Producers from the criminal FIV i~ e ~-e" -,-,-p- 

, - x-.e^.e^ master seed 

. ceii culture. For prcpogeticn, master seed vi- s 
Erected feline cell cultures were inoculated into 
tissue cell c 1 -jr 3 r = _ : . . _ 

c --- J - e -ias.ss. rcllowmg growth to a 

confluent monolayer cf cells, tissue c--"— ,. 
Www ...'vS./a.s or 2-r aays . 

Working seed virus was produced bv croocca-^ 
ay tne master seed cell line permanently ir.fl c -^*v"-" 

I 1 !.' ^ in ° CUiur ' Was addei « tissue culture flasks. ir 
Du.oecco's Modified Eagles medium contains 2 *« 

loir" 1 " 9 PSr -glucose (DMZ) cor.taminc 

10 units per ml. penicillin and streptcnycin and 2 ^ ' 
9-utamme. An inoculum w £3 added t= tissue culture 
20 .-asks, incubated, and the stent -* S su« c-'-ar. «• ■• 

-arvested when the cells wcr B r. rn .~ 

=row.. w0 conr-uence. The 
ce.zs were released fro:, tne culture vesse" wi- 
-ypsin/ZDTA and diluted between 1:5 and 1:25 U^Uy 

>5 ' IsVllT: 1 ™- Ty?1Cally ^ — ^-d at 

36 C 38 C for a maximum of 7 days (between 3 and 7 davs) 

before fluid and cell harvest. The harvested 
Eluding cell material, was centrifuged m a ^ soeod 
cer.tr nuge (Sorval RC-33 c: Beckman J2-21) ieadi-= - Q " 
separation =f supernatant and cell pellet maze-'a" " th. 

:G cell tell°t was ~" « - a ~ - -• -ne 

^cis s. _s - c _ _=c . ant e „. - 

. . ~~- culture 

- se - '° ?-e?a-e working virus. The cla--^ 

supernatant was made C.5 y ir . KaC: an , .,_ lQ , (us ~„ v 

7*> ir.-poiyethylene give- ( FIG 3000. Sic.-p.a). r- -. , ^ _ 
overnight incubation at 2T-7-C. virus was rei^-^ ( ' 
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13.000 x g for 30 mir..) and resusper.ded in buffer do bM 
Tris. pH 7.6 300 ip.M NaCl . In*! EDTA . at 2*C-7"C) . After 
overnight incubation the virus was centrifuged at 13~000 
x g fcr 15 mir... the pellet discarded and the 
supernatant centrifucea cn a 50V80* discontinuous 
glycerol step gradient in 10 m* Tris 300 ntf NaCl. 1 rrH 
EDTA at pH 7.6. Centr if ugaticn was at 100,000 x c - 0 c 3 
hrs. at 4-c and the FIV viral band at the 50\-80%" 
interface collected. The band was sustenced in lo n*l 
Tris, 0.3 H NaCl and 1 m EDTA and diluted 1:3 in the 
buffer and repel leted at 100. 000 x c fcr 1 hr . -he 
resulting pellet was purified virus "and was resustended 
ir. we. above buffer and stored at -70-C. The resulting 
virus was substantially free fro.-, "IV ;, 0 st cell troths 
ar.c was composed of at least l\ c26 (the rajc- 
nucleocapsid protein, as measured by densitonetr ic scars 
cr tossie Blue 250 stained SDS/PAGI as to~al 
protein) . 

Such purified virus may be obtained bv cthe- 
technicues. however, applicants have found that hior 
molecular weight contaminants present in virus 
preparations nay be ' eliminated by use of the hic^ S al- 
<i.e., greater than physiological ranae salt 
concentration) used in the gradient cehtrif ugat ion 
prccecure. 

Referring to Fig. i, polypeptides associated 
with purified FIV were analyzed by SDS/PAGS and cohered 
with polypeptides isolated in an identical manner from 
T S?er ""- C " tUre cf infected cells. Anaivsis 

c tne lassie Blue stained gels revealed three m~a^ 
pc-ypeptides with molecular weights of aocut 10. - \l* 
26 JO. named plo. pl 5 and p26. respectively. 

When an FT. ISA test was performed usmo 

disrupted ~ r V ~c ;~ p --is.. 

- — e v =£ -s possessing polyclonal 
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antibody ic FIV polypeptides, and Western bier anaivsis 
then performed on feline sera determined to be positive 
by - ISA. each of the cats had antibodies which" reacted 
with one or more polypeptides cf molecular weight olO. 
15. 25. 4 0 and 6 5 kD under the conditions used' 

Referring to Fig. 2. a standard Western immuno 
blct was performed as described by Towbin et al . . 76 
Prcc. Natl. Acad. Sci USA 4350. 1979. Briefly. F r V was 
disrupted with SDS proteins transferred to a she- 

er nitrocellulose. The nitrocellulose sheet was b^ock=- 
wit., 30% calf sera. 1% bovine serum albumin (3SA) , and 
0.05% Tweer. 20 in Duibecco s pnesohate buff- sa^« 
The sheets were cut into 0 . 3 c. strios and incubat^ 
with a 1:100 dilution of sera sample in bicckinc 
for -2 hrs . £or 20 _ 22 . c . s ._ ri?s ve , s r _ e£ . edlv l, zsrei - 

with washing buffer (0.05% Tween 2C in Duibecco s " 
pnosphare buffer saline) and then incubated with a 
second antibody (specific for feline heaw and licht 
cnain Ig) horseradish peroxidase cenjuoate (obtained 
from Xirkguard and Perry Laboratories Inc. Gaith-s — 
«»■ After 1 hr . incubation, the strios were reoeat^v 
wasned with washing buffer and incubated with the 
precipitating substrate 4-chioronaphthol for 10 min. 
The strips were partia: iy dried and the results 
mte-preted immediately. The sera in each of the 'anes 
A-G was obtainei f rc r, v.rious cats infected with FIV. 
Predominant crcss-reicrivity is detected with o26 and 
?1E a-c to a lesser extent wi- h ?lc . other proteins c * 
32. 40. 47 and 65 kD molecular weight are also 
detected . 

Certain viral polypeptides, such as the oao 
(e.g.. p 2 6) antigenic polypeptides, are abundant in 
purified viral preparations, otr.ers such as --° •--£- 
envelope polypeptides (e.g.. cpl 3 0) tend to be lost * 
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during viral pur if icatior.. and electrctransf er less 
efficiently for Western bio:: analysis than the oag 
antigens. Therefore, in order to more readily detect 
the viral envelope ( er.v ) and the caa precurser 

5 polypeptides. FIV cell extracts were labeled with 

S-methionine and cysteine and examined by 
. immunoprecipitaticn (R:?A). Confluent cultures cf cells 
infected with FIV were incubated for 30 min. in 
methionine and cysteine-f ree Dulbecco s modified Facie 's 

10 medium. The cell cultures were then incubated for 4 

hrs. in 8 ml cf the same medium ccntair.ir.c 100 

microCur les r>er mi of " "S-methicr ^ "<= a~d 
3 5 _ 

^-cysteine (specific activity 1200 Curies r>er mM, 
New England Nuclear Corporation, Boston. MA). The 
15 r-adioa — ive tissue culture fluids were removed and the 

cells lysed with 5 mi of 10 mM sodium phosphate buffer 
?H 7.5 containing 100 mE >JaCl , i\ Triton X 100. Q.zh 
sodium deoxycholate. O.lh SDS , 0 . imM 
pher.ylmethyisulf onyif iucride, and 100 Kallikren " 
inactivator units of aprcter.ir. per ml. (Sigma Chemical 
Co.. St. Louis, MO). Before use, the cell lysates were 
clarified by centrif ugation 100.000 x c for 30 air., and 
the pellet discarded. Alicuots of the labelled cell 
lysates (0.1 ml) and 5 ul of serum being tested were 
25 mixed in a microcentrifuge tube and incubated for 1 hr . 

at 3 7-c and then overnight at 4°C. The next day. 0.2 ml 
of a 5% suspension of prctein A Sepharcse Cl-43 beads 
(Pharmacia, Piscataway, NJ) i n 10 r« cf phcsrhate 
buffer, pH 7.5 containing 100 mM NaCl. 1% Triton X-100 
30 and 0.1? SDS was added tc each tube and mixed for 30 

air., at 4°C. The ar.tibccy/ar.tiger. complexes bound to 
rhe prctein A Sepharose beads were collected by 
cer.tfifugation (2 min. at 2C.000 x g) and washed 3 times 
ir. lysine buffer. The final pellet was resuspended in 



20 
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25 ai SDS/PAGZ loading buffer and heated and 100 °C for 
3 minutes. The Sepharose beads were removed by 
centrifugaticn and the supernatant applied to a FACE. 
Gels were processed for fluoroaraohv "s*-r- 
en.ignter^nc- (New England Nucl-ar Corporation. 
Boston. MA) and exposed at -70- to Kodak XR-5 film. 
Sera from experimentally infected cats recoc-ize 
polypeptides of IS. 22. 36. 40. 47, Ho ar.d"l30 kD. 
Although there were some quantitative and quantitative 
„wS a., cau, appear to mount a response to o22, 
g?40, cp47 and gpl30. 

In order to ' eterT.ir^ wni r - r*- ---^ • • - 

^ W **-Ci. c_ ...9 po i voect ices 

icentiriec by KIPA-PAGI anaivsis were -- no 

-WWW V- WW* WilC 

ma; or internal structural ' protein. p26. RIPA-PAGE 
analysis was carried out using monoclonal antibodies 
vr.icr. reacted with ?2S as determined by Western 
blotting. This cor.ocior.al immur.oprecipited croteins 



?36. F 22 and pis. High molecular weight 



polypeptides (130 kD) cf FIV which were detected bv 
tr.e^p2£ specific mor.ee lenai antibody, were identified bv 
RI?A-?AGZ. A protein of molecular weicht 100 kD was 
also detectable utilizing serum antibodies obtained frorr. 
some infected cats. 

In another example, antigenic aivcooert < des o-" 
FIV can be obtained as follows. Activeiv gr'owina CRFK 
FTLV infected ceils were scraped from roiie- bo-cles 
gently washed with phosphate-buffered saline (P3S) a^d 
Pelleted. The cell pellet was gently resuspended in 10 

-..---..c.e. 7.2. a. a ratio cf 1 ml buffe- 
-a C.l mi cf cell ?eile -. rhis sus=er . si=r _ v _ ^ C ...^I^ 
on ice =r refrigerated for 5-10 mir... vi ==r5uslv vorte:/ 
asixs= for 30 seconds, and four volumes c: ?3s vi-^ 
PKS? added. The mixture was then vicorousiv homoc-^, 
= ar 90-120 seconds with a 3rinkmann Komozeniz- :t- 0/ „ 



WO 90/13573 



PCT/US90/02338 



with a PTA 20 generator. 

The resulting homogenate was clarified for 20 
minutes at 5.000 x g. The supernatant fraction was 
discarded and the cell membrane* pellet resustende" in 
PBS .0.2% Triton X-loo at a ratio of 2.5 ml buffer to 
0.1 mi original cell pellet. The mixture was then 
vigorously homogenized for 90-120 seconds with a 
Brinfcr.ar.ri H0tr.0ger.i2er ?T 10/35 with a PTA 20 generator. 
The, resulting hor.ocer.ate was clarified at 100 "ooo xq 
for 1 hr.-the supernatant decanted off and batch bound 
overnight at 20-23'C cn Pharmacia Lentil Lec~ n 
Sepharose 43 at a ratio of 6 mi cf resin to 5 mi 0 * 
original cell pellet. 

Tr.e Lentil Lectin Suspension was toured throuc'- 
a coiumn.. the resin collected, and washed with 1= column 
volumes cf P3S - 0.2. Triton X-100. The giycooroteins 
were tnen eiuted from tne resin by subjecting the resin 
t0 5 "-° vclu *« = = ?SS ^ 0.2% Trittn x-100 - 200 

mM metnyl-a-D mannopyranoside. collecting fractions of 
1 cciur.n volume/tube. 

The isolation of glycoproteins was verified bv 

3% SDS-PAGZ eie' c ; e - . , . 

3=, s - s . anc checkec usinc 

-S-radioiabeled ceil preparations in cor.;. uneven with 

RI?A data. 

Further purification of viral glycoprotein from 
host ceil glycoprotein includes use of HPLC. or of a 
poiycicnal or monccicnai antibody for affinity 
chromatography . 

Hxamolei: cao Pclvter tide Purification 

Isolated virus (250-500 microliters) was 

combined with two v: : -na S CM -. a -;^ ; 

s 6M ?-2----r.e nycrochlorid^ 

?r. 3 (adjusted vitr. 20% trifluoro acidic a-*" «- 
water). The mixture was vortexed and mcuoat^V 
37-C-40-C in a water r.ath for 20-25 minutes. ~V 
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incuoated solution was filtered through a pre-wetted 
(100 microliters cf 6M cuar.idine hydrochloride. pH 3) 
0.45 micron gel aquacisk filter (No. 4184) and the 
filter rinsed with 100 microliters of 6M cuar.idine 
5 hydrochloride pH 3. The filtered sample was loaded onto 

an K?1C column fcr purification. 

The K?LC system consisted of a 3ecxman K?LC 
having three 110V pumps, a 421 controller, a 166 
variable wavelength detector, a 427 intecrator. a 210A 
10 iroectcr with dynamic mixer , zr.d a 1000 microliter 

sample. The column was a Waters radial comoressicn 
cartridge held in an RCN-loo column holder with a " 
modified inlet ccnnector (Waters Micro3ond-.-.-?a/ Fer.il e 
10 ML* e mm x 10 cm cartridge No. 85722 with a -uard pak 
resolve CN cartridge. No. 85826). The system was set " 
such that two levers were compressed and the pressure 
•••as the m:d-yellow zone. 

Purification was by a muiti-stet cradier.- :f-om 
aqueous 0.1% tr if iuoroacetic acid (v/v solvent k) "to" 

aceto nitrol cc-r ,= ; - ; r- n 

n - -r iucroacet :c acid (v/v 

solvent 3 ) . 

Fractions were collected and condensed bv a 

Savant Soeed Va: - - r&~>r*\ra -i- - - 

.^w^ vdw relieve d: solvents zo a ^na 1 

volume ranging from 50-100 microliters. The condensed 

^Tactions vn ere ne'-ra- i?p^' u., ^ • ^ ; . 

iicid-ize. cy aadirion of 200-300 

microliters of 50 rr.M cr 100 m.M sodium akos=aa - e bu „ e , 
PH 7.2. The buffered fraction pHs were then checked 
vi.h p., paper and. if the pH was still below 6 . 1N Na0: _. 
acded until the pH was brought within the range cf 

6.5-7.5. The r.eu-- = ' • s 

e _ - - =. -ere :::zer. ar -20°" 

until use. 

co:u- described above :s shovn. The flow rare was at 1 
b _g r * .OO-o cr 5o;v^- r - - 
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mir.. -he solvent was changed to contain 26% solvent 3. 
10 sir., later to 31% solvent 3, 12 min. later to 37.5% 
solvent 3, 5 min. later to 40% solvent 3, 6 min. later 
zz 43% solvent 3, 8 rr.in. later ^o 45% solvent 3. 15 rain, 
later to 60% solvent, and 20 min. later to 100% solvent 
5. Peaks corresponding to plo, pis, and p26 are 
indicated in Fig. 3. Fractions containing these peaks 
were collected. 

Referring tc Fig. 4. fractions corresponding to 
plo. ?15 and p26 were run in an SDS-polyacrylamide gel 
containing 15% bis-acrylamide at 70V. The gel was 
stained with silver usir.g a 3iorad Silver Staining Kit 
161-0443. The isolated fractions corresponding to pl5. 
plO.^and P 25 were essentially homogeneous solutions of 
the riv polypeptides. 

The isolated FIV polypeptides were analyzed by 
standard technique fcr their amine acid sequence, 
yielding the following results (? indicates" uncertainty 
m tne actual amino acid, or no knowledge at all). 
p2 6 

Number 1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-17-18-19-20 
Amino 

I-Q-7-V-N-G-V-?- Q- v_ v- A- L- D- ?- K- M- V- S 



Acid P-l-o-r 

DlO 



Number i-2-3-4-5-6-7-8-9-l0-il-l2-l3-l4-l5-l6-l7-l8-l9- 
Amino . 

Acid V-O-S-R-G-S-G-P-V- C - F- K- C- K- K- P- G- H- L- 
Number 20-21-22-23-24 
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In order to determine if the purified 
polypeptide is useful in this invention, that is. 
whether the polypeptide is antigenic, any standard 
procedure can be used. For -example an ZLISA test can be 
performed using a polyclonal antibody from cat serum tc 
determine whether the polypeptide is cross-reactive. 
Alternatively, the polypeptide can be injected with or 
without an adjuvant, into an animal. 3.g., a mouse, to 
determine if it causes antibodies to be raised to it. 
These polypeptides are useful for production of vaccines 
to prevent FlV-caused disease symptoms and FIV infection 
in cats. These vaccines are produced by standard 
procedure. Preferably the =ac or env pc .'/peptides are 
prcvided in a standard inoculation medium and injected 
15 intravenously, ir.trarter ial iy or otherwise into a cat at 

a level of 1-100 ug/kg animal at intervals cf 3-4 
weeks until immunity to FIV is orocuced. 
112 Monoclonal Antibodies 

Ar.tibodies to FIV polypeptides are useful aids 
icent n icat :cn of a purified poivoeotide (as 
described above), and' for purifying polypeptides. They 
are also useful to determine the antigenicity cf any 
polypeptide. An example cf preparation cf useful 
antibodies fellows. These antibodies are monoclonal 
antibodies which allow specific detection and 
purification of either individual or a small number of 
FIV polypeptides. 

3aib/CJ (Jacxscr. Labs) mice were immunized vith 
an initial injection of 50 micrograms cf FIV ..virus 
(prepared as described above) per mouse mixed 1:1 v--~ 
Difco Bacto adjuvant complete. After -vc weeks a 
booster injection cf 100 micrograms cf FIV virus was 
injected into each mouse intravenous iv without 
adjuvant. Three days after the booster iniecticn a 
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fusicr. was performed with mouse myeloma cei; lines FO c- 
p3XS3-Ag3.633. Mid log phase myeloma iir.es were 
harvested or. the day of fusion and checked for 
viability. The ceils were -spun at 300 x g for 8 air... 
separated from the growth medium, and resusoended in 
serum free DME. 

Fcr fusion, an FIV-inocuiated mouse was kU'e^ 
by cervical dislocation and the soleen asertical^v 
removed. The spleen was washed three times in se^um 
free DME and placed in a sterile Petri dish containing 
20 mis o: complete medium (D><Z con:a:ning 201 bovine ' 
retal se.-jT.. 100 units per ml. of oenicilim and 
streptomycin, and 1 - sodium pyruvate). To release 
ceils, tne spleen was perfused with a 23 gauoe needle. 

Cells were placed in a 50 ml conical cent 
-ure and pelleted at 300 x g for 8 min. The pe-e 
resuspencec in 5 mi of C.17M ammonium chloride a-d 
Placed on ice for S mm. 5 mi of bovine fetal se-um 



— 'fuse 



(20%> Edded and ~~ he "lis pelleted again Iz ilox g 

-or 8 mm. After resuspension in 10 ml DME the"c«lls 
were counted and the spleen and myeloma cells mixed in a 
ratio of 3:1. The cell mixture was pelleted at 200 x c 
fcr 10 minutes, the supernatant decanted, and the t,eilet 
a.lowed to stand for 5 min. Over a period of 1 min l 
ml of 50% PEG (PEG 1500 mixed 1:1 „ ith H eoes r>K 8 . 1 ) ' at 
37-C was added. After 1 min. incubation at 37-c 1 ml 
of DKZ was added over a period of another 1 min and 
taen a second 1 mi cf serum, free medium added ove^ a 
Period c: 1 min. Finally, lo mis of DME was added ove- 
a Period cf 2 min.. tne cells pelleted at 200 x = for 8 
m^r... and tne pellet resusoended in comoiete medium 
containing 0.016 m* thymidine, o.i m.M hvto-:a— -o 0 5 
n-.icrcrr.olar aminopterin. and :o* hvnridoma — - 
(1 x HAT). The cells were plated into 96-vell "-"ates 



i 
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After 3, 5 and 7 days half of -he medium ir. the 
fusion, plates was removed and replaced with fresh 1 x 
KAT. After 11 days the hybridpma cell supernatant was 
screened by an ZLISA test . - -In this test. 96 well olates 
were coated with FIV virus by standard technique . "one 
hundred microliters of supernatant from each well was 
added to a corresponding veil on a screening plate and 
incubated for 1 hr. at 20-22'C. After incubaticn. each 
well was washed three times with distilled water and ^00 
microliters of a horseradish percxidide conjugate cf 
goat anti-mouse IcG (H + L), A, M (1:1500 dilution) va« 
added to each well and incubated for 1 hr . at 20-22"- 
After three washes with distilled water, the substrat* 
OPD/hydrocen peroxide was added and incubation cor.-^u- 
S = r five to fifteen minutes. One hundred micro!! — s c -" 
a stop solution (1 a hydrochloric acid) was then added " 
anc we absorbance at 490 nm read. Cultures which had 
an optical density reading greater than the control 
wells were removed to 2 cm 2 culture dishes, with the 
acciticn of normal rr.ouse spleen cells in 1 x KT medium 
After a further . three days all of the 2 cm 2 cultu-es 
were rescreened for antibody and those testinc oos't've 
again were cloned by limiting dilution. The cells in 
each 2 cm culture were counted and cell concentration 
2= adjusted to 1 x 10- cells per ml. The cells were 

diluted in complete medium and normal mouse soieen cells 
at concentrations cf hyb-ridoma cells of 5 . 10 and 50 
cells per ml added. The cells were plated ir.ro'Ts-v-' ' 
Plates for each dilution. After 10 davs the cicr.iro 
plates were screened for growth. Abcut 37% cf a'" vc-, 
snowed growth. The grcvtn-positive wells were sc----^ 
f=r antibody and these testing positive extanded - 3 2 
cm cultures and provided with normal mouse soieen 



cells. The cloning procedure was repeated 



i-es until 
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a stable antibody-producing hybridoma was obtained. At 
this poir.t the cell culture was expanded from 2 to 9 to 
75 to 150 cm 2 culture vessels, at which point ascite 
production could be commenced. 

For ascites production, pristane primed IRCFl 
female mice were used. 0.5 ml of pristane was injected 
intraperitoneal^ (IP) to each mouse, and the mouse 
allowed to rest for 10-60 cays. At this time 4.5 x 
10 cells were injected I? into each mouse and ascites 
formed in 7-14 days. Ascites fluid was harvested with a 
pasteur pipette through a hole in the peritoneum. 

Antibodies to glycoproteins can also be 
isolated and detected. In particular, antibodies tc two. 
glycoproteins of molecular weight 40 kD (gp40) and 130 
kD (gp!30) which are detected using PAGE and RI?A 
respectively. 

Monocionals useful in this invention for 
purification and identification of specific polypeptides 
of FIV include those which are specific for Fiv""anc form 
a sufficiently strong interation with an FIV epitope, 
and an FIV antigen, to be useful in an immunoassay" for 
example, an Z1ISA, to detect an FIV antigen. In order 
to determine which cf the above monoclonal antibodies 
are useful in this invention one main test was used. 
This entailed determination of whether the mcnocional 
antibody can bind FIV antigen and be detected with a 
conjugate of polyclonal antibody to FIV (an F.LISA test, 
described above) . 

Another test is tc perform a Western blot to 
determine whether the monoclonal antibody has good- 
reactivity with one or more FIV antigens. Generally, 
tncse monoclone is which show peer reactivity, that < s 
prcduce faint bands on the W-rrtern blot. are'r.cT- 
suitable in this invention. Ye - an= - her ___ s _ isvclves 
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radicimmunoprecipitation assay (RIPA) where" FIV virus 
labeled with 35 S-methicr.ine is reacted with a 
mor.ccional antibody to form within immur.cpr ecipitate . 
ar.d the immunoprecipitate run in a SDS-PAGF. and 
autsradiographed to detect the labelled proteins. This 
analysis determines which of the monoclonal antibodies 
is able to detect precursor FIV antigenic polypeptides 
and net just mature polypeptides. 
Ant ibocv Detection 

The above antigenic polypeptides can be used to 
.detect naturally occurring antibodies produced by cits!" 

c.» can oe ony star.carc immunoassay 

procedure, .for example, by an Z1ISA test, as described 
above. One example of such a test fellows. This 
example is net limiting to the present invention and " 
these skilled in the art will recognize that any of manv 
ctr.er standard procedures can be used. 
Example 2: Antibody assay 

Materials required to perform this "assay 
include S6 well flat bottom microtiter strips coated 
"» a solution containing the appropriate test antiaen 
<e-=-. ?26, pis, or plO). The test wells were coated " 

100ui of a solution containing 0.15 microcrams 
antigen in 0.25 molar sodium citrate. pK 7.5. ~The tfa u s 
were covered with parafilm. incubated overnicht at 4"c" 
and tapped until dry. The antigen was then overcoat-' 
by adding 200ul 1% BSA in 0.25 molar sodium citrate, 
ir.cvoatmg at room temperature ( 20-25°C) for 1 hour, a-- 
tapping the wells dry. 200 microliters of 7 . s^'sucrose^ 
in 0.25 molar scdium citrate was then added to each well 
anc incubated at rocm temperature fcr 30 minute ^ e 
resulting strips were used immediately, or dried under 
vacuum for 6 hours at room temperature for later use. 
Assays were performed by addinc loc -1 C f 
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feline serum sample (positive control, negative control, 
or test sera) diluted 1 to 100 in Dulbecco s ?3S 
containing 0.1% Bovine serum albumin. 30% calf serum. 
and^0.05% Tween-20 (Sigma Chemical. St. Louis, MO) to a 
well, incubating at room temperature for 30 minutes, and 
tapping the well dry. The wells were washed immediately 
two times with Dulbecco' s ?3S containing 0.05% Tweer.-2o", 
tapping the wells dry after the second wash. 

100 M i of a solution containing antibodies to 
feline immunoglobulin was then added. These antibodies 
were conjugated to an indicator enzyme (e.g., alkaline 
pncstr.atase) and then dissolved in a solution cf 50% 

f serum. 0.05% Tween-20 in 0 . 0 5.". Tris-KCl, -\- 



:e 



■ & - - a . 



7.6. The wells were incubated at room temperature for 30 
minutes, tapped dry. and then washed two times with 
Dulbecco s ?3S containing 0.05% Tween-20. 

A solution containing 0.1% 3. 3', 5. 5- ' 
Tetramethylbenzicene in 40% Glycerol and 50% methanol 
was mixed with an equal volume of a solution containing 
22.82 grams dibasic potassium phosphate. 19.2 grams 
citric acid and 1.34 milliliters 30% hydrogen peroxide 
solution per liter. One hundred microliters of this 
solution was added to each well, and then incubated at 
room temperature for 15 minutes. At the end of the 
incubation period. lOOal of 0.25% hydrofluoric acid 
was added to each well. The optical density at 650 
nanometer of the solution in each well was then 



determined with a microtiter plate reader. An irnune 
response to plo. pis and o2S was detects- ■» e ; -^e- 

30 jr „ - - ~ " " * 

... en.a. .nrection c: a cat with 7 1 V , =r 

i» feline sera possessing antibodies to FIV. 
-~- v Nucleic Acid 

FIV nucleic acid is useful for rroduction o< 
large amounts of FIV polypeptides, or f ragments"therecf . 
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and also for detection of homologous nucleic acid in 
vivo. using standard techniques. There follows an 
example of cloning of F IV viral DNA. The specific rIV 
strain chosen is net meant -co be limit inc in this 
invention and those skilled in the art will recognize 
that equivalent nucleic acid may be isolated by use of 
the cloned sequences which are provided as specific 
deposits, or by techniques similar to those described ir 
this example. 

A Crandal feline kidney cell line productively 
infected with FIV strain 2423 (Pentaiuma isolate) was 
usee as a source of unintecrated viral DNA. The 
ur.integr ated viral DNA was pre-ared bv Hirt e:-:t-ac - ; c~ 
and CsCl-ethidium bromide centrif ugaticn to restive 
15 linear and supercoiied viral DNA. (Hirt. 26 Z Mol . 

3iol. 365. 1957; Canaani et al . , 282 Nature 378, 1979). 

The supercoiied viral DNA was used to construe: 
libraries which contain over laotinc viral DNA 
sequences. The procedures used to construct these 
20 libraries were similar to those described by Maniatis e: 

al.. Molecular Cloning, A Laboratory Manual. Cold Sprinc 
Harbor lab. Cold Spring Harbor. N.Y.) and Glover. DNA 
Cloning, Vol. 1. A Practical Approach. IRL Press, 
Washington. DC) and are familiar to those of crdinarv 
2 5 skill in the art. 

Two viral DNA libraries were generated by 
cleavage of supercoiied. viral DNA by one cf two 
restriction endenue leases . Partial cleavage by the 
restriction enconuciease ?. s a I , which recccr.izes the DNA 
30 sequence 5 GTAC3 ' , or cleavage by the restriction 



s = cu en 



enccr.uc . e a s e He ^ i . vntch recognizes ~ ~e D 

5GGCC3 , cf the supercoiied viral DNA generates tvo 
sets of blunt-ended DNA molecules whose sequences 
overlap. The blunt-ended DNA molecules were then 
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treated with Zco RI methylase, according to the 
manufacturer's directions, to modify the 3 - adenine 
residue cf the EcoRI recognition sequence 5 '-GAATCC-3 ' . 
Methylaticn at this site inhibits the cleavage of 
treated DNA by the restriction endonuclease EcoRI . The 
methylated DNA molecules were then ligated to linker DNA 
molecules which contained a cleavage site fcr the 
restriction endonuclease EcoRI. The linker containing 
DNA molecules were then treated with the restriction 
endonuclease EcoR! to generate molecules whose termini 
were compatible with the Eco RI cloning site in the 
recombinant DNA phage vector X ZA?" (Stratagene. La 
Jolla. California). Linker fragments resultinc from 
this cleavage were separated from the larae DNA 
molecules by size separation on a cuickspin column 
(3oehringer, Mannheim, Indianapolis. IN). The DNA 
molecules were then ligated into the EcoRI cleaved X 
ZA? vector using T4 DNA ligase (New England 3iolabs, 
3everly. MA). Ligated DNA molecules were then "packaged 
into phage using Gigapack gold (Stratagene. La Jolla. 
California). Viable phage from the packaging reaction 
were then amplified by infecting 334 cells (Stratagene) 
and harvesting plate lysates of those infected ceils in 
order to obtain a stock of recombinant \ZA? clones. 
25 3ecause the insert DNA cf the recombinant 

XZAP clones contain host cellular DNA as well as FIV 
prcviral DNA sequences, it was necessary to screen each 
library with an FIV DNA probe that contains a readily 
detectable label. Such a probe was made from RNA 
30 isolated from FIV. A radioactive complementary DNA was 

synthesized from total viral RNA essentially as 
described by Maniatis et al. 1982. suora except that 
selection cf poly A-ccntaming RNA was net performed, 
and methv-ercuric hydroxide was emitted from the 
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protocol . 

The bacteriophage libraries were placed at a 
density of 10,000 bacteriophage per 150 ran dish. They 
were then screened by hybridization of the radioactively 
5 labeled probe to phage DNA which was immobilized on 

nitrocellulose filters (Maniatis. et al . . 1982 sunra ).. 
Each hybridizing bacteriophage plague was then picked, 
replated. and hybridized as described, until a single 
well was isolated which contained a \ZA? recombinant 
10 clone. XL-l-Blue cells (Stratagene) were then infected 

with recombinant XZA? phage, and piasmids containing 
the insert DNA were obtained following superinfection 
with R408 helper phage according to the manuf acturer "s 
directions (Stratagene, la Jclla. Caiifcrnia). This 
procedure also provides bcth recombinant piasmids (which 
can be isolated from the cell) and single stranded phaoe 
stock which can be isolated from the medium for DNA* 
sequence analysis. 

The above recombinant piasmids were analyzed 
for inserts by preparing piasmid DMAs from ovemicht 
culture cf bacteria replicating these piasmids as' 
fellows. one and one half ml. of an ovemicht culture 
was placed in a microcentrifuge tube and soun for fou- 
minutes at 4000xg. The supernatant was removed and the 
25 tube respun for four minutes at 4000xg. The suDematant 

was removed and the tube respun for a few seconds, and 
residual liquid removed carefully with a pasteur oipet. 
The bacterial pellet was then thoroughly" resus?er.ced"iri 
200^microliters of a solution contaiing 8°. sucrose, 50 
mm ZDTA , 5% Triton X-100 and 5 0 MM Tris/HIl, rsH 8.05. 
20 microliters cf a iysozeme solution at a concentration 
cf 10 milligrams lysosyne per . milliliter in 10 
-'■Mmoiar Tris/HCl. pK 8 and one miliimoiar ZDTA was 



then added, mixed, and the mixture was in 



cubated at 4°C 
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for 15 minutes. The solution containing bacteria was 
then placed in a boiling water bath for 90 seconds. The 
mixture was chilled on ice, and spun in a microfuge in 
the cold for 10 minutes at 11,000 xg. The pellet "was 
carefully removed with a glass pipet. Ice cold 
isopropanol (200 microliters) was then added, the 
solution thoroughly mixed, and incubated at -20°C for 5 
minutes. The chilled solution was cer.trifuged at -20 8 C 
at 11,000 xg for 10 minutes to pellet the plasmid DNA. 

- The supernatant was carefully removed and the pelleted 
DNA briefly air dried. The DNA pellet was then 
dissolved in 100 microliters or ' sterile double distilled 
water. Plasmid DMAs thus isolated were anlayzed for 
inserts by restriction er.cor.uc lease cleavage and 

. electrophoresis in 0.8% agarose gels (Mar.iatis et al . , 
1982 su-ora ) . 

Standard cidecxy sequence analysis was 
performed on the recombinant DNA containing clones. 

- Single stranded phage were isolated from the media used 
to propagate cells containing the biuescript plasmid 
using the method generally described in the Ml 3 dideoxv 
sequencing manual published by Bethesda Research 
Laboratories ( Gaithersburg, Maryland). A number of 
clones were sequenced and analyzed by this method. 
Sequence information for clones termed 10CX. 2BY, and 
R5X is presented in Figure 5a. b, and c along with 'the 
putative translated amino acid sequence for each clone. 
These amino acid sequences show homology with the amino 
acid sequence cf the envelope gene of equine infectious 
anemia virus, a lentivirus, immunologically closely 
related to FI^v. 

Nucleic acid prooes derived from tr.e 23Y DNA 
sequence hybridize to DNA isolated from FIV infected but 
not uninfected ceils. These probes car. be used to " 
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isolate other r IV genes from other strains 'and car. be 
expressed by standard procedures to provide the purified 
polypeptides described above. 
Deposit . . 

Strains iOCX, 2B4 and R5X have beer, deuosited 
with the ATCC and assigned numbers 67937. 67933* and 
67939, respect ivelv. 

Applicants" and their assignees acknowledge 
their responsibility to replace these cultures shou^ 
they die before the end cf the term of a" patent issued 
hereon, 5 years after the last request for a culture or 
30 years, whichever is the longer, and its 
responsibility to notify the depository of the issuance 
o: such a patent, at which time the repcsits will be 
.-nade irrevocably available to the public. Unci* t-a- 
rime the deposits will be made available to the 
Commissioner of Patents under the terms cf 37 CFR 
Section 1-14 and 35 'JSC Section 112. 

Other embodiments are within the fcilowinc 



claims . 
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Claims 

1. A purified polypeptide comprising an 
epitope of an antigenic polypeptide of FIV, 

2. The purified polypeptide of claim 1, said 
peptide comprising an epitope of a aaa or env 
polypeptide of FIV. 

3. The purified polypeptide of claim 2 wherein 
said polypeptide comprises a polypeptide having at least 
75% homology to said esc or env tolvuectide . 

4. The purified polypeptide cf claim 3 wherein 
said polypeptide comprises a cao or env polypeptide of 
FIV. 



5. The purified polypeptide cf ciaim 2. 3, or 
4 wherein said polypeptide is pio. pis, cr ?26. 

6. The purified polypeptide of claim 2, 3 or 4 
wherein said polypeptide is gp40, gplOG, or g?l30. 

7. A method for detecting antibody to FIV 
comprising providing purified polypeptide comprising an 
epitope of an antigenic polypeptide of FIV, contacting 
said purified polypeptide with a sample comprising said 
antibody, and detecting the presence cf a complex formed 
between said 1 v-^err i r<= s-- ca ^ — 
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9. The nucleic acid c: claim 8. said nucleic 
acid er.ccdir.5 a polypeptide comprising an epitope of an 

antigenic polypeptide cf FIV. 



10. The nucleic acid ordain 9, said 

an epitope cf a cac or env 



polypeptide corncrisino 



:ciypeptide of FIV. 



10 



11. The nucleic acid cf claim a carried in 
expression vector. 



1 o 



- ' caused disease syr.pcorr.s 
; ~^P cf incculacinc the cat 



v: tr- 



eat, comprising the 
a pc: veer tide of 



i-cre contiguous 
V-C-S-R-G-3-3-? 



pur :r :ez pc 
amino acid: 



.ypeptide cor.: 



en cr 



20 



-c-.-.c. rrc.T. tr.e s ecu 9 no 
V-C-J^-C-K-K-P-G-H-L-A-R-Q-S-^or 

V-A-r-N . 



or 
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IBI Pustell Sequence Analysis Programs 
Ver 2.02 Copyright J. Paste 1 1 1387-1333 
Men Ppr 3,1383 - 3:1A PM 
l a £ Translation Analysis of R5XCXL1 



lation of RSXCXLl over- region l-i7£. 



10 ZO 30 



AO 5 0 



CGC ?S ?£ Irr SS ^ ™° GAP *° T B ™ TTC TCG « GT NPC CTG CCA AAT 
CGC TGG TTG AGG GTT AGC ACG CTT TTA CAT AAG AGC TCP NTG G0C Grr ??I 
Ala Thr P S n Ser Gin Ser Cy. Glu Asn Val Phe Ser S r J™ Leu PrT 
* a * * AUTOTRONSLATION OF R3XCXL1 a a a « , 



60 70 80 go 



100 



GGO COC 0«C ACP. GTT TGG GOO COG GTG GTC TTT CCT CTM opt o)t t^-t I 

gi I S TG I 7G S T Cfio PCC CTT GTC CflC «s ^ GGO ?S rll HI I™ 

Gly His Asn Thr Val Trp Glu Glr, Val Val Phe Pro Leu Ser Il» SS! 5 > 
* * * * OUTOTRONSLATION OF R3XCXL1 .a^ ^a_* " a \ 



110 120 130 1A0 



1=0 



GAT CTA TTT NTN AGA GTG AGO AOT TGT GTG TTG ACG TCC CTT T-r T ^Jl 
CTA GAT AAA NAN TCT CAC TCT TTA ACA CAC He £gC Zgg oil III £5 III 
Psp Leu Ph. Xxx Arg Val Arg Asn Cys Val Leu Thr Ser Leu She Pro 
* * * * OUTOTRONSLATION OF R3XCXL1 a a 



.* a_ a > 



1£0 170 
* ♦ ■ • 

AGG GOT CTG GTC ATA TTC T 
TCC CTA GOC COG TOT AOG A 
ftr 3 Asp Leu Val lie Phe) 

°UTOTRANSLATION OF a_> 

~> 



WO 90/13573 



t 



PCI7US90/02338 




Ws&m 



42 7 




p26 



pl5 t ^„ . 



V31 



21.5 



1 4 4 



• 



PCI7US90/02338 
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It HOC- 




FTU\/ p^C* * SIS- /2 
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IBI Pustell Sequ=r,ce Analysis Programs 
Ver 2.0£ Copyrignt J. Pustell 1307-1383 
Mon Ppr 2,1383 - 2:13 PM 
Translation Analysis of 10CXXL2 



ranslation of 10CXXL2 over region 2-202. 



10 20 30 AO 

*• *♦♦♦** 



30 



PA GPT 6PP CAP GGA GTA GCP PAP RGC PAP GTC AAA GPP CTG CTP ACG tot r-rr 
TT CTP CTT GTT CCT CAT CGT TTT TCG TTT CPG TTT CTT GPC GPT TGC ATA So 
Asp Glu Gin Gly Val Pla Lys Ser Lys Val Lys Glu Leu Leu Thr Tyr Val> 

* * * * PUTOTRPNSLPTION Or 10CXXL2 a a a a a > 

— b b blO_b b b_£0b 10CXC0N_O__b b_ZbAO~b~~~b~~"fc"55 b > 

&0 70 80 90 10 o 

**♦*•♦•*♦» 

TTG TTG PTP CPA CTC TCP TAA PPP TPT PPP PTG AAC ACA TCG GCA AAA OTP 
AAC AAC TPT GTT GPG PGT ATT TTT ATA TTT TAC TTG TGT AGC CGT TTT TPG 
Leu Leu lie Gin Leu Ser End Lys Tyr Lys Met Asn Thr Ser Ala Lvs 

* a * * PUTOTRPNSLPTION OF 10CXXL2 a a * a a > 

b £0 — ^ b b70_b b_l0CXC0N b b__~30"b"~b~~ 1 00~b > 

110 120 1A0 1S0 

I?I Sir CAT PPG TTft fiC ° flGG ftP ° CC ° GTG TTG CT « Ct =G ATT CTP PGA 

ATP GPT TGP GTA TTC PPT TGT TCC TTT GGT CPC APC GPT GGC TAA GAT ?r? 
Tyr Leu Thr His Lys Leu Thr Prg Lys Pro Val Leu Leu Pro Il a Leu ArL 

* * * a PUTOTRPNSLPTION OF 10CXXL2 a a a a * I 

bllOb b b__120__b b_10CXC0N b bl^0bmb~2b~i-ollb \ 

1£0 " 170 ISO 130 £oo 

•**•*♦ ♦ ♦ # 

PTT CCC CTG GCT GCT CGG GPG CGC GCC CNC GGP GGG GPP TTC PGT rr 

TAA GGG GPC CGP CGA GCC CTC GCG CGG GNG CCT CCC CTT PPG TCP Cr ' 

Ue Pro Leu Ala Ala Arg Glu Arg Ala Xxx Gly Gly Glu Phe Ser flu, V - 

•■ * j._PUT07Rr.NSLATio:: or :cr-:r - _ . 7 

l£0_b b bl70b b lOCXCON.b b_ Tso'b b b~00b~~) 



WO 90/13573 
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•IBl Pustell Sequence Analysis PrcgraMs 
Ver 2.02 Copyright J. Pustell 19G7-1383 
Mor. Apr 2, 1983 - 2:25 PM 
Translation Analysis of 2BYCXL2 



lation of 2BYCXL2 over region 2-162. 



10 20 2- AO -o 

* • * ♦ ♦ . 

G GAT CCT GAC CGG CAC CGT CCC TTG TGC CCT CAA CTN AGC CTG TCG Err orn 
C CTA GGA CTG GCC GTG GCA GGG AAC ACG GGA GTT CAN TCG gIc IgC CCC m 
Asp Pro Asp Arg His Arg Pro Lou Cys Pro Gin Leu Ser Leu Ser Ely Arl> 

, _ * ' a * AUTOTRANSLATICN OF 2BYCXL2 a a a * , s 

< - hl60b b b__l=0__b b 1.2BYC0N bl20b "b b~ _ I-0~~b b 



^ w # 70 • ao ^ so ^ 100 

rr? rin SEE TGC TGT GGS ^ GGC GCC TSG 0OC TT C CTG GGA CCT AAc" CCT 
P , G0C G ? CG flC « CCC AAG CCG CGG ACC TTG AAG GAC CCT GGA 111 £ 
Pro Leu Pro Cys Cys Gly Phe Gly Ala Trp Asn Ph. Leu Gly Pro Asn PrS, 

* * * * AUTOTRANSLATICN OF 2BYCXL2 a a a * / ' 

<11D - b b "100b b b 3.2BYC0N beO_b__~b"~bl70b" b~b 

^1 PPG CCC T0C CCC GfiQ CCG GSC CCT CCC CTG PAP NCT AQC GCC Trr 
TTG GGA TTC GGG ATG GGG. CTT GGC CTG GGA GGG GAC TTT NGA TTG CGG lei 
Asn Pro Lys Pro Tyr Pro Glu Pro Asp Pro Pro Leu Lys Xxx Asn Al* r\ 

* » * » AUTOTRANSLATION OF 2BYCXL2 a a a / ^ 

<60 — b b bS0_b b b_AOb_2BYC0N 20__ b__lbl"b20~b~~b"b~l0 > 

160 

CTC GAT CCC 
GAG CTA GGG 
Lou Asp Pro) 
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